Each of the three binding sites on complement factor H interacts with a distinct site on C3b.
Factor H (fH) restricts activation of the alternative pathway of complement at the level of C3, both in the fluid phase and on self-structures, but allows the activation to proceed on foreign structures. To study the interactions between fH and C3b we used surface plasmon resonance analysis (Biacore(R)) and eight recombinantly expressed fH constructs containing fragments of the 20 short consensus repeat domains (SCRs) of fH. We analyzed the binding of these constructs to C3b and its cleavage products C3c and C3d. Three binding sites for C3b were found on fH. Site 1 was localized to the five amino-terminal SCRs (SCR1-5), and its reciprocal binding site on C3b was found to be lost upon the cleavage of C3b to C3c and C3d. Site 2 on fH was localized by exclusion probably within or near SCRs 12-14 (fragment SCR8-20 bound to C3b, C3c, and C3d; SCR8-11 did not bind to C3b at all; and SCR15-20 bound only to the C3d part of C3b). Site 3 on fH for C3b was localized to the carboxyl-terminal SCRs 19-20, and its reciprocal binding site was mapped to the C3d part of C3b. In conclusion, we confirmed and mapped three binding sites on fH for C3b and demonstrated that the three binding sites on fH interact with distinct sites on C3b. Multiple reciprocal interactions between C3b and fH can provide a basis for the different reactivity of the alternative pathway with different target structures.